(19) 



J 



(12) 



(43) Date of publication: 

24.1 1 .1 999 Bulletin 1 999/47 



EuropSisches Patentamt 
European Patent Office 
Off ice europ6en des brevets (H) EP 0 959 634 A2 

EUROPEAN PATENT APPLICATION 

(51) int. CI. 6 : H04Q7/22 



(21 ) Application number: 99302388.6 

(22) Date of filing: 26.03.1999 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
MC NL PT SE 

Designated Extension States: 
AL LT LV MK RO SI 

(30) Priority: 26.03.1998 US 79439 P 
14.09.1998 US 152366 

(71) Applicant: 

NOKIA MOBILE PHONES LTD. 
02150 Espoo (Fl) 



(72) Inventors: 

• Gray, Steven 
Dallas, TX 75240 (US) 

• Cheng, Mark 

San Diego, CA 92121 (US) 

• Parantalnen, Janne 
00500 Helsinki (FR) 

(74) Representative: 
Higgin, Paul et al 
Nokia I PR Depratment, 
Nokia House, 
Summit Avenue 
South wood, Farnborough, 
Hampshire GUI 4 0NG (GB) 



CM 
< 

CO 
CO 

o> 
to 

CD 



(54) Data communications in a radio communication system 

(57) State apparatus, and an associated method, 
controls a packet data service in a radio communication 
system in which a mobile station is operable. Control 
architecture is represented by operational states in 
which the mobile station is caused to be operated 
includes a control hold power save substate and a vir- 
tual traffic substate. Subsequent to a selected period of 
communication inactivity, the operational state of the 
mobile station in caused to be transitioned into a control 
hold power save substate in which a dedicated control 
channel remains allocated to the mobile station. It 
packet data is subsequently to be communicated by the 
mobile station, the channel is readily available to the 
mobile station to communicate the packet data thereon. 
When, conversely, subsequent to a period of communi- 
cation inactivity, operation of the mobile station is 
caused to be transitioned into the virtual traffic channel 
substate. a communication channel is released from its 
allocation to the mobile station. 
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Description 

[0001] The present invention relates generally to the 
allocation of resources in a communication system in 
which packet data is communicated between a sending 
station and a receiving station. More particularly, the 
present invention relates to apparatus, and an associ- 
ated method, for allocating communication channels for 
packet data communications with a mobile station in a 
multi-user, radio communication system, such as a cel- 
lular communication system which provides for packet 
data communications. 

[0002] Advancements in digital telephony techniques 
have permitted the development, implementation, and 
widespread usage of multi-user, digital communication 
systems. Use of digital techniques is advantageous, 
inter alia, as the communication capacity of a digital 
communication system is typically greater than the 
capacity of a corresponding analog system. Error cor- 
rection of signals transmitted during operation of such a 
system can also be improved. 

[0003] A cellular communication system is exemplary 
of a communication system which has been made pos- 
sible as a result of such advancements. A cellular com- 
munication system permits communications to be 
effectuated with a mobile station by way of a radio chan- 
nel, thereby obviating the need for a wire line connec- 
tion to form a communication channel between a 
sending and a receiving station, Through use of a cellu- 
lar communication system, communications are possi- 
ble at locations at which the use of fixed or hard-wired 
connections would be inconvenient or impractical, such 
as in a motor vehicle, Cellular communication systems 
have been implemented using various communication 
schemes. A CDMA (code-division, multiple-access) cel- 
lular communication system is an exemplary communi- 
cation system, implemented utilizing code-division 
techniques. 

[0004] Some cellular communication systems provide 
for the transmission of packet data to and from a mobile 
station. Information which is to be transmitted is format- 
ted into discrete packets of data, and the packets are 
transmitted upon a communication channel. In a CDMA 
(code-division, multiple-access) communication 
scheme, for instance, a packet channel is assigned by 
allocation of a code, by which to encode packets of data 
which are to be transmitted by a transmitting station and 
to decode the packets, once received at a receiving sta- 
tion. 

[0005] A dedicated channel, allocated to a user to 
communicate packet data thereon ensures ready 
access to the communication channel to communicate 
packet data thereon. As such ready access to the traffic 
channel necessitates allocation of the communication 
resources of the communication system, perhaps to the 
exclusion of other users, providing such ready access to 
a particular user is relatively resource consumptive. 
[0006] Some packet data services are time-sensitive, 



while others are relatively time-insensitive. Packet-voice 
and packet-video services, e.g., are time-sensitive com- 
munication services. Ready access to the traffic chan- 
nel upon which packet data is to be communicated is 

5 necessary to ensure timely delivery of the time-sensitive 
information. TC/IP communications, such as those uti- 
lized for web-browsing communications, are, con- 
versely, relatively time-insensitive. Internet system 
resources need not be allocated in a manner which ded- 

70 icates a channel to effectuate such communications. 
Allocation of a channel on an as-needed basis is ade- 
quate to effectuate such communications. 
[0007] A communication system which selectively pro- 
vides for ready access to communicate packet data by 

75 ensuring allocation of a dedicated channel for its com- 
munication, depending upon the packet service-type 
would therefore be advantageous. 
[0003] It is in light of this background information 
related to packet data communications, and communi- 

20 cation systems permitting the communication of packet 
data, that the significant improvements of the present 
invention have evolved. 

[0009] According to one aspect of the invention there 
is provide a method of controlling a packet data service 

25 for a mobile station operating in a telecommunications 
system, the method comprising the steps of : operating 
the data service in a first state having a dedicated traffic 
channel for packet data communication with the mobile 
station; switching the data service to a second state 

30 without a dedicated traffic channel; detecting the 
latency requirement for the packet data service; and in 
response to said detection either maintaining or releas- 
ing allocation of a dedicated control channel. According 
to a preferred embodiment, the first state and the sec- 

35 ond state each have the dedicated control channel allo- 
cated thereto. 

[0010] According to another aspect of the invention 
there is provided a communication system comprising a 
base station and at least one mobile station, for provid- 
40 ing at least one packet data service by which packet 
data is communicated between the base station and 
mobile station via a communication channel, compris- 
ing: control means for assigning a dedicated control 
channel and a dedicated traffic channel for communica- 
45 tion between the mobile station and base station; and 
releasing means arranged to release the assigned ded- 
icated traffic channel and. responsive to the latency 
requirement of the current packet data service, to either 
maintain or release the allocation of the dedicated con- 
so trol channel. According to a preferred embodiment, the 
communication system further comprises timing means 
for timing the periods of communication inactivity for 
said current at least one packet data service, wherein 
said timing means controls the releasing means. 
55 [0011] According to a further aspect of the invention 
there is provided a method of controlling a packet data 
service for a mobile station operating in a telecommuni- 
cations system, said method comprising the steps of: 
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operating the data service in an active state; switching 
the data service to a control hold state; determining 
whether or not the packet data service has a quality of 
service requirement within a predetermined range; and, 
irr response to a positive determination, switching the 5 
data service to a control hold power save substate; else, 
if it is determined that said quality of service require- 
ment is not less than a predetermined value, switching 
the data service to a virtual traffic substate. 
[0012] According to a further aspect of the invention 10 
there is provided in a communication system having 
network infrastructure and a mobile station between 
which packet data communications pursuant to at least 
one packet service-type are selectively permitted by 
way of a communication channel, a 60S (quality of is 
service) parameter associated with each of the at least 
one packet service-type, the QoS parameter defining a 
communication channel access-time delay-period 
within which access to the communication channel is to 
be provided to effectuate the packet data communica- 20 
tions, an improvement of state apparatus for controlling 
operational states in which the mobile station is opera- 
ble, said state apparatus comprising: an active state in 
which to operate the mobile station when packet data is 
to be communicated between the mobile station and the 25 
network infrastructure, a dedicated traffic channel 
assigned to form the communication channel to com- 
municate the packet data thereon when the mobile sta- 
tion is operated in said active state; a control hold state 
into which a transition operation of the mobile station 30 
from said active state responsive to a first selected 
period of communication inactivity; and a virtual traffic 
substate into which to transition operation of the mobile 
station from said control hold state when the QoS 
parameter associated with the packet data service-type 35 
is beyond a selected level, the dedicated control chan- 
nel is releasable out of assignation to form the commu- 
nication channel. 

[001 3] According to a still further aspect of the inven- 
tion there is provided A method for operating a mobile 40 
station in a selected operational state, the mobile sta- 
tion forming a portion of a communication system and 
selectively permitted to communicate packet data pur- 
suant to at least one packet service-type with network 
infrastructure of the communication system, a QoS 45 
(quality of service) parameter associated with each of 
the at least one packet service-type, the QoS parameter 
defining a communication channel aocess-time delay 
period within which access to the communication chan- 
nel is to be provided to effectuate the packet data com- so 
munications, said method comprising: transitioning 
operation of the mobile station into an active state when 
the packet data it to be communicated between the 
mobile station and the network infrastructure, a dedi- 
cated traffic channel assigned to form the communica- 55 
tion channel to communicate the packet data thereon 
when the mobile station is operated in the active state; 
transitioning operation of the mobile station into a con- 



trol hold state from the active state responsive to a first 
selected period of communication inactivity; and transi- 
tioning operation of the mobile station into a virtual traf- 
fic substate from the control hold state when the QoS 
parameter associated with the packet data service-type 
is beyond a selected level, the dedicated control chan- 
nel released from assignation to form the communica- 
tion channel. 

[0014] The present invention, accordingly advanta- 
geously provides apparatus, and an associated 
method, for allocating communication channels for 
packet data communications with a mobile station in a 
multi-user, radio communication system. 
[001 5] One or more packet service-types are provided 
by the communication system. A QoS (quality of serv- 
ice) parameter is associated with each of the packet 
data service-types such as a packet-voice communica- 
tions service or a packet-video communications service. 
The QoS parameter defines allowable access-delay 
times for access to communication channels to commu- 
nicate packet data pursuant to the data service type 
thereon. System resources are allocated responsive to 
the QoS parameter of the service subscription. If the 
service subscription provides a QoS parameter calling 
for ready access to a communication channel upon 
which to communicate the packet data, the communica- 
tion channel is allocated to a mobile station, even during 
periods of communication inactivity. If, conversely the 
QoS parameter of the service subscription does not call 
for ready access to the communication channel to com- 
municate packet data thereon, during periods of com- 
munication inactivity, a communication channel is not 
caused to remain allocated to the mobile station. 
[0016] State machine apparatus define operational 
states in which a data service is caused to be operated. 
Responsive to communication activity of a mobile sta- 
tion used to effectuate the data service and the QoS 
parameter of the service subscription, the mobile sta- 
tion is caused to be translated into other operational 
states and appropriate levels of system resources are 
caused to be allocated thereto. 

[001 7] The operational states or substate, in which the 
data service is caused to be operated is dependent 
upon the QoS parameter of the service. The amount of 
system resources allocated to the data service pursuant 
to the operational state in which a mobile station used to 
effectuate the data service is operated is dependent 
upon the QoS parameter. If the QoS parameter is of at 
least a selected value, the mobile station is operated in 
a state in which a channel remains allocated to the 
mobile station for packet data communications even 
subsequent to a period of communication inactivity by 
the mobile station. By continuing to allocate the channel 
to the mobile station, little or no access delay times 
occur when adcfitional packet data is to be communi- 
cated. 

[0018] An embodiment of the present invention forms 
a portion of a CDMA (code-division, multiple-access). 
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cellular communication system, such as that con- 
structed in compliance with the IS-95 interim standard, 
or a successor, promulgated by the EIA/TIA, Mobile sta- 
tions operable in such a communication system are 
managed by way of a network control architecture hav- 5 
ing multiple numbers of states. State transitions are 
dependent upon communication activity of the mobile 
stations as well as the QoS parameters of the packet 
data service-types pursuant to which communications 
are to be effectuated. The value of the QoS parameter to 
is determinative to which state a state transition is 
made And, the state in which the mobile station, used 
to effectuate the data service, is operated is determina- 
tive of the level of resources allocated to the mobile sta- 
tion and, correspondingly, the access delay times within 1S 
which a channel is made available for the communica- 
tion of packet data thereon. 

[001 9] In these and other aspects, therefore, appara- 
tus, and an associated method, controls operational 
states of a data service in which, e.g., a mobile station 20 
is operable to effectuate the data service. The data 
service is operable in a communication system having 
network infrastructure between which the mobile station 
is selectively permitted to communicate packet data 
pursuant to at least one packet service-type by way of a 25 
communication channel. A QoS (quality of service) 
parameter is associated with each packet service-type. 
The QoS parameter defines a communication channel 
access-time delay-period within which access to the 
communication channel is to be provided to effectuate 30 
the packet data communications. The data service is 
selectively operable in an active state when packet data 
is to be communicated between the mobile station and 
the network infrastructure, A dedicated traffic channel is 
assigned to form the communication channel to com- 35 
municate.the packet data thereon when the mobile sta- 
tion is operated in the active state. Operation of the data 
service after a period of inactivity elapses during which 
a dedicated channel is maintained is transitioned into a 
control hold state from the active state responsive to a 40 
first selected period of communication inactivity. Opera- 
tion of the data service is transitioned into a virtual traffic 
substate from the control hold state when the QoS 
parameter associated with the packet data service-type 
is beyond a selected level and the dedicated traffic 45 
channel and control channel are released from assigna- 
tion to form the communication channel. In a further 
embodiment, when the QoS parameter is within the 
selected level, the dedicated traffic channel remains 
assigned to form the communication channel. so 
[0020] A more complete appreciation of the present 
invention and the scope thereof can be obtained from 
the accompanying drawings which are briefly summa- 
rized below, the following detailed description of the 
presently-preferred embodiments of the invention, and 55 
the appended claims. 

Figure 1 illustrates a functional block diagram of an 



exemplary cellular communication system in which 
an embodiment of the present invention is opera- 
ble. 

Figure 2 illustrates a state diagram of control archi- 
tecture of which an embodiment of the present 
invention forms a portion. 

Figure 3 illustrates a state diagram of a portion of 
the control architecture of an embodiment of the 
present invention. 

Figure 4 illustrates another state diagram which 
also forms a portion of the control architecture of an 
embodiment of the present invention. 

Figure 5 illustrates a sequence diagram illustrating 
signal sequencing which occurs during operation of 
an embodiment of the present invention. 

Figure 6 illustrates another sequence diagram also 
shewing signal sequencing which occurs during 
operation of an embodiment of the present inven- 
tion. 

Figure 7 illustrates a method flow diagram listing 
the method steps of the method of operation of an 
embodiment of the present invention. 

[0021 ] Referring first to Figure 1 , a portion of an exem- 
plary, cellular communication system, shown generally 
at 10, permits two-way, wireless communication with a 
mobile station 14. While, for purposes of illustration, 
only a single mobile station 14 is illustrated in the Fig- 
ure, in an actual cellular communication system, a plu- 
rality of mobile stations are permitted to communicate 
concurrently to form a multi-user communication sys- 
tem. The communication system 10 is exemplary of a 
cellular communication system constructed pursuant to 
the specification proposed for the IS-95 3G interim 
standard; the communication system 10 is analogously 
representative of other radio communication systems 
capable of communicating packet data. 
[0022] The communication system 10 includes net- 
work infrastructure, of which a portion is illustrated in 
the Figure. The infrastructure includes a plurality of 
BSCs (base station controllers) of which the BSC 16 is 
representative. The BSC 16 defines a cell 18 forming a 
coverage area in which down link communications 22 
and reverse-link communications 24 are permitted with 
the mobile station 14 by way of a radio air interface. 
[0023] The BSC 16 is coupled to a MSC (mobile 
switching center) 26. and the MSC 26 is, in turn, cou- 
pled to a BSC (base station controller) 28. The BSC 28 
is coupled to a PSTN (public-switched telephonic net- 
work) 32, thereby to permit communication between the 
mobile station 14 and a communication station, such as 
the station 34 coupled to the PSTN 32. 
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[0024] Packet data originated at, or to be terminated 
at, the mobile station 14 pursuant to a particular packet 
data service-type is transmitted upon a dedicated com- 
munication channel to permit the communication of 
packet data to and from the mobile station 14. System 5 
resources, e.g., the codes assigned in a CDMA system 
which define a dedicated channel, are limited. That is to 
say, the number of dedicated channels available to form 
radio links between mobile stations, such as the mobile 
station 14 and the network infrastructure is limited. Ded- w 
icated channels allocated for point-to-point, or other, 
communications with a large number of mobile stations 
might be of a number which prevents additional commu- 
nications to be effectuated with additional mobile sta- 
tions upon other dedicated channels. Subsequent at 15 
least to a period of communication inactivity by a mobile 
station, a channel assigned for such communication is 
typically reallocated to permit the effectuation of com- 
munications with other mobile stations. 
[0025] When a communication channel is released 20 
from its allocation to a particular mobile station, there 
might be an access-delay time subsequent to a request 
by the mobile station to communicate additional packet 
data over the radio air interface, Such an access-time 
delay might be inappropriate if the communication of the 25 
packet data is time-sensitive. 

[0026] If the communication channel were, however, 
to remain allocated to a mobile station even subsequent 
to periods of communication inactivity, there would be 
no access delay time necessitated to reallocate the 30 
channel to the mobile station when packet data subse- 
quently is to be communicated between the mobile sta- 
tion and the network infrastructure. A QoS (quality of 
service) parameter representative of allowable access 
delay times in accessing a communication channel to 35 
effectuate the communication of packet data could be 
used to determine the allocation of resources to the 
mobile station in the communication system. The QoS 
parameter could form a portion of the subscription infor- 
mation associated with a packet data service-type 40 
stored at the subscription register 29 of the HLR 28. 
Such a scheme would permit improved levels of chan- 
nel allocations to particular mobile stations based upon 
the value of the QoS parameter of the service subscrip- 
tion pursuant to which the mobile station is operable. 45 
[0027] Figure 2 illustrates control architecture, shown 
generally at 44, which is represented by a state dia- 
gram. The control architecture 44 is representative of 
the MAC (medium access control) layer proposed for 
the IS-95 3G specification for providing packet data so 
services for the communication of packet data origi- 
nated at, or terminated at. a mobile station, such as the 
mobile station 14 shown in Figure 1. The control archi- 
tecture 44 is implemented at the network infrastructure, 
e.g., at a base station, such as the BTS 16 (shown in 55 
Figure 1). The state diagram forming the control archi- 
tecture 44 includes a plurality of states, here including a 
packet null state 46, an initialization state 48, a control 



hold state 52, an active state 54, a suspended state 56, 
and a dormant state 58. 

[0028] Each of the states 46-58 define operational 
states in which a mobile station is operated with respect 
to packet services: The particular state in which the 
mobile station is operated is determinative of the level of 
connection in the packet service. When operated in the 
various ones of the operational states, different portions 
of the protocol stack of the control architecture are con- 
nected. For instance, a fully-connected mobile station is 
operated in the active state 54 whereat a PPP, a MAC 
layer, and physical layer connections are formed 
between the mobile station and the network infrastruc- 
ture. 

[0029] The state diagram representing the control 
architecture 44 further illustrates the state transitions 
between the various states 46-62. For instance, a tran- 
sition, indicated by the line 64, is made between the 
packet null state 46 and the initialization state 48 when 
packet service is requested. And, a transition, indicated 
by the line 66 from the initialization state back to the 
packet null state occurs when packet service is deacti- 
vated- And, a transition, indicated by the line 68, occurs 
from the initialization state 48 to the control hold state 
52 when a service option is connected. When this tran- 
sition 68 is made, a dedicated signaling channel 
(DSCH) and a dedicated MAC channel (DMCH) are 
established. 

[0030] A transition, indicated by the line 72 from the 
control hold state 52 to the active state 54 occurs when 
a dedicated traffic channel is established upon which to 
communicate packet data between the network infra- 
structure and the mobile station. A transition, indicated 
by the line 74 from the active state 54 back to the control 
hold state 52 occurs when a determination is made that 
data has not been exchanged for more than a selected 
time, here T actlVG . 

[0031] A transition, indicated by the line 76 from the 
control hold state 52 to the suspended state 56 occurs 
when a determination is made of the absence of 
exchange of data for at least an additional, selected 
time period, here T hokj . When the transition is made, the 
DSCH and DMCH are released. A transition, indicated 
by the line 78 from the suspended state 56 back to the 
control hold state occurs when the dedicated MAC 
channel and the dedicated signaling channel are estab- 
lished. And, a transition, indicated by the line 82 from 
the suspended state 56 to the dormant state 58 occurs 
when a determination is made that user data is not 
exchanged for more than another time period, here indi- 
cated by T suspend . A transition, indicated by the line 84 
from the control hold state 52 to the dormant state 58 
occurs when a release message transmission is sent 
between the mobile station and the network infrastruc- 
ture, but PPP communications are not terminated. 
[0032] A transition, indicated by the line 86 occurs 
from the dormant state 58 to the reconnect state 62 
when determination is made that packet data is to be 
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communicated between the mobile station and the net- 
work infrastructure. And, a transition, indicated by the 
line 88 from the dormant state 58 to the packet null state 
46 occurs when the point-to-point communications are 
terminated and a release message indicative of such is 5 
transmitted. A transition, indicated by the line 92. from 
the control hold state 52 to the packet null state 46 also 
occurs when such a termination is made when the 
mobile station is operated in the control hold stage 
rather than the dormant state. 10 
[0033] The operational states of the state diagram 
representing the control architecture 44 are categorized 
in two groups, depending upon the status of the packet 
service option, vis., the states are either "connected" 
states or "disconnected" states from a service option is 
standpoint. The control hold states 52, the active state 
54, and the suspended state 56 are all connected 
states. And, the remaining states, i.e., the packet null 
state 46, the initialization state 48, the dormant state 58, 
and the reconnect state 62 are all disconnected states. 20 
[0034] By introducing a QoS parameter relating to 
allowable access-time delay period within which access 
to a communication channel must be provided to effec- 
tuate communication pursuant to a particular packet 
data service-type, the control architecture 44 can be 25 
modified to provide service responsive to the QoS 
parameter. 

[0035] Figure 3 illustrates a portion of the control 
architecture 44, shown in Figure 2. Namely, the control 
hold state 52, the active state 54, and the suspended 30 
state 56 are again shown. And, the transitions indicated 
by the lines 72 and 74 from the control hold state 52 to 
the active state 54 and from the active state 54 back to 
the control hold state 52 respectively also are again 
shown. Figure 3 further illustrates a control hold normal 35 
substate 94 and a virtual traffic substate 96. As shown, 
the control hold normal substate 94 is a substate of the 
control hold state 52, and the virtual traffic substate is a 
substate of the suspended state 56. Here, a transition 
from the control hold state 52, or, more particularly, from 40 
the substate 94, to the virtual traffic substate 96 occurs 
when the mobile station is operated in the control hold 
state, but there is a period of communication inactivity 
corresponding to the time period T hold . When the mobile 
station is operated in the control hold state, an extended 45 
assignment of dedicated channel resources is required. 
Such assignation increases the probability that the 
channel assignment might block the allocation of a 
channel to another mobile station. In an embodiment of 
the present invention, if the bulk delay requirement of so 
the QoS parameter are greater than a selected thresh- 
o!d . tdeiay * h ®n once a data buffer of a mobile station is 
emptied, a transition from the control hold state 52 to 
the virtual traffic substate occurs. If communication 
inactivity continues, a transition from the virtual traffic 55 
substate to the suspended state 56 (shown in Figure 2) 
occurs, as indicated by the line 76. Such continued 
period of communication inactivity is timed, e.g., by a 



virtual traffic timer. 

[0036] Figure 4 also illustrates a portion of the control 
architecture 44 shown previously in Figure 2. Namely, 
the control hold state 52 and the active state 54 are 
again shown. And, the transitions, indicated by the lines 
72 and 74 are also again shown. Here, the control archi- 
tecture is modified to include a control hold power save 
substate 102 in addition to the control hold normal sub- 
state 94. Operation of a mobile station is transitioned 
from the control hold normal substate 94 to the control 
hold power save substate 102 for delay-sensitive com- 
munication applications. When the QoS parameter calls 
for ready access to a dedicated traffic channel. To 
ensure such ready access to the communication chan- 
nel, the air interface resource must be maintained. That 
is to say. allocation of the dedicated traffic channel to 
the mobile station must be maintained. So, a transition 
is not made to the virtual traffic substate 96 (shown in 
Figure 3). Continuous transmission on the reverse-link, 
dedicated control channel (DCCH) is not required so. 
when a transition, indicated by the line 104, from the 
control hold normal substate 94 to the control hold 
power save substate 102 occurs, the reverse DCCH is 
turned-off. When packet data is to be communicated 
upon the dedicated traffic channel and the mobile sta- 
tion is operated in the control hold power save substate, 
a transition, indicated by the line 1 06, is made. The ded- 
icated control channel is maintained in a mode where 
the mobile station transmits and receives discontinu- 
ousiy (i.e., the radio frequency transmitter is turned on 
and oft). Because the dedicated control channel is 
maintained, signaling required to obtain a dedicated 
traffic channel is minimal: 

[0037] Figure 5 illustrates a sequence diagram 112 
representing the signaling procedures between the 
mobile station 14 (shown in Figure 1) and the BTS 16 
(also shown in Figure 1) when the mobile station is 
operated in the virtual traffic substate (shown in Figure 
3) when a channel is to be accessed by the mobile sta- 
tion. First, and as indicated by the segment 114, the 
mobile station transmits a packet transaction request on 
the reverse control channel to the base station 16. The 
BTS 16 responds, as indicated by the segment 1 16 with 
a channel assignment message on a forward control 
channel. An optional, supplemental request message is 
returned, indicated by the segment 1 18 on a reverse- 
link dedicated control channel to the BTS 16, and, 
responsive thereto, a supplemental channel assignment 
is provided by the BTS 16 on the dedicated control 
channel to the mobile station 14. Thereafter, and as 
indicated by the segments 124 and 126. data blocks 
formed of packet data are transmitted by the mobile sta- 
tion 14 and, if appropriate, also on a supplemental 
channel, to the BTS 16. As the packet transaction 
request, indicated by the segment 114 goes through a 
random access procedure, the delay in allocation of a 
channel to the mobile station upon which to transmit the 
data might be increased, depending upon the system 
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load at the time the packet transaction request is gener- 
ated. 

[0038] Figure 6 illustrates a sequence diagram 132 
representing the signaling procedures of a mobile sta- 
tion when the mobile station is operated in the control s 
hold power save substate 102 (shown in Figure 4) when 
the mobile station is to access a dedicated channel. As 
noted above, when the mobile station is operated in the 
control hold power save substate, transmission on the 
reverse-link dedicated control channel is discontinuous. io 
[0039] First, and as indicated by the segment 132, a 
pilot-on signal is transmitted to the BTS 16. Responsive 
thereto, the base station 1 6 returns a wake-up response 
on the dedicated control channel to the mobile station. 
Thereafter, the mobile station generates a transaction is 
request, indicated by the segment 138 on the reverse- 
link dedicated control channel, and the BTS 16 
responds with a channel assignment on the dedicated 
control channel indicated by the segment 142. Option- 
ally, a supplemental channel request, indicated by the 20 
segment 144 and a supplemental channel assignment, 
indicated by the segment 146, responsive thereto is 
provided to the mobile station. 

[0040] Thereafter, and as indicated by the segment 
1 48. a data block formed of packet data is generated by 25 
the mobile station on the fundamental channel assigned 
to the mobile station. And. if a supplemental channel 
assignment is given to the mobile station, additional 
data blocks are transmitted, indicated by the segment 
1 52, on the supplementally-assigned channel. Because 30 
the transaction request, indicated by the segment 138, 
is transmitted upon a dedicated control channel without 
the need also first to transmit a packet transaction 
request pursuant to a random access procedure, delay 
access times are significantly reduced. 35 
[0041 ] Figure 7 illustrates a method, shown generally 
at 162, of an embodiment of the present invention, The 
method controls a packet data service for a mobile sta- 
tion operating in a telecommunications system. 
[0042] First, and as indicated by the block 1 64, the 40 
mobile station is operated in an active state. Then, and 
as indicated by the block 166, the mobile station is 
switched to a control hold state. 
[0043] A determination is made, as indicated by the 
decision block 1 68, whether the packet data service has 45 
a quality of service requirement within a predetermined 
range. H so, the yes branch is taken to the block 172, 
and the mobile station is switched to a control hold 
power save substate. Otherwise, the no branch is taken 
from the decision block 168 to the block 174, and the so 
mobile station is switched to a virtual traffic substate. 
[0044] A manner is thereby provided by which to 
ensure that a channel remains allocated to a mobile sta- 
tion to communicate packet data thereon even subse- 
quent to a period of communication inactivity, if a QoS ss 
parameter associated with a packet data service-type is 
of a selected value. Greater assurances are thereby 
provided that time sensitive data shall be timely commu- 



nicated. 

[0045] The previous descriptions are of preferred 
examples for implementing the invention and, the scope 
of the invention should not necessarily be limited by this 
description. The scope of the T present invention is 
defined by the following claims. 

Claims 

1. A method of controlling a packet data service for a 
mobile station operating in a telecommunications 
system, said method comprising the steps of: 

operating the data service in an active state; 
switching the data service to a control hold 
state; 

determining whether or not the packet data 
service has a quality of service requirement 
within a predetermined range; 
and, in response to a positive determination, 
switching the data service to a control hold 
power save substate; 

else, if it is determined that said quality of serv- 
ice requirement is not less than a predeter- 
mined value, switching the data service to a 
virtual traffic substate. 

2. The method of claim 1, wherein step of switching 
the data service to a control hold power save sub- 
state comprises discontinuously transmitting on a 
reverse dedicated control channel from the mobile 
station to the system. 

3. The method of claim 1 or 2, wherein said quality of 
service requirement comprises a threshold delay to 
returning said data service to said active state. 

4. The method of claim 1, 2 or 3, wherein said step of 
determining comprises determining whether or not 
said threshold delay is less than a predetermined 
value. 

5. The method of any one of claims 1 to 4, wherein 
said step of switching the data service to a control 
hold state comprises releasing a dedicated traffic 
channel. 

6. The method of any one of claims 1 to 5 wherein 
said step of switching the mobile station to a virtual 
traffic substate comprises releasing a dedicated 
control channel. 

7. In a communication system having network infra- 
structure and a mobile station between which 
packet data communications pursuant to at least 
one packet service-type are selectively permitted 
by way of a communication channel, a QoS (quality 
of service) parameter associated with each of the at 
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least one packet service-type, the QoS parameter 
defining a communication channel access-time 
delay-period within which access to the communi- 
cation channel is to be provided to effectuate the 
packet data communications, an improvement of 
state apparatus for controlling operational states in 
which the mobile station is operable, said state 
apparatus comprising: 

an active state in which to operate the mobile 
station when packet data is to be communi- 
cated between the mobile station and the net- 
work infrastructure, a dedicated traffic channel 
assigned to form the communication channel to 
communicate the packet data thereon when 
the mobile station is operated in said active 
state; 

a control hold state into which a transition oper- 
ation of the mobile station from said active 
state responsive to a first selected period of 
communication inactivity; and 
a virtual traffic substate into which to transition 
operation of the mobile station from said con- 
trol hold state when the QoS parameter associ- 
ated with the packet data service-type is 
beyond a selected level, the dedicated control 
channel is releasable out of assignation to form 
the communication channel. 

8. The state apparatus of claim 7 further comprising a 
control-hold power save substate into which to tran- 
sition operation of the mobile station from said con- 
trol hold state when the QoS parameter associated 
with the mobile station is within the selected level. 

9. The state apparatus of claim 7 or 8 further compris- 
ing a suspended state into which to transition oper- 
ation of the mobile station from said virtual traffic 
substate responsive to a second selected period of 
communication inactivity. 

1 0. The state apparatus of claim 9 further comprising a 
virtual-traffic timer operable responsive to transi- 
tioning of operation of the mobile station into said 
virtual traffic state, said virtual-traffic timer for timing 
a timing period corresponding to the second 
selected period, operation of the mobile station 
transitioning to said suspended state subsequent to 
timing-out of said virtual-traffic timer. 



11 



The state apparatus of claim 9 or 10 wherein said 
suspended state comprises a slotted suspended 
state. 



75 



20 



25 



30 



35 



40 



45 



12. The state apparatus of any one of claims 7 to 11 
wherein, when the mobile station is in said active 
state, a reverse-link dedicated control channel is 
further assigned to form the communication chan- 



50 



55 



nel between the mobile station and the network 
infrastructure. 

13. The state apparatus of any one of claims 8 to 12 
wherein, when the mobile station is operated in said 
control-hold power save substate. the reverse-link 
dedicated control channel is operated in a discon- 
tinuous transmission mode. 



10 14. 



The state apparatus of any one of claims 7 to 13 
wherein, when the mobile station is operated in said 
control hold state, the dedicated control channel 
remains assigned to form the communication chan- 
nel between the mobile station and the network 
infrastructure. 



15. The state apparatus of any one of claims 7 to 14 
further comprising an activity timer operable 
responsive to operation of the mobile station in the 
active mode, said activity timer resettable during 
communication of packet data on the dedicated 
traffic channel, said activity timer for timing a timing 
period corresponding to the first selected period of 
communication inactivity, operation of the mobile 
station transitioning to said control hold state sub- 
sequent to timing-out of said activity timer. 

16. The state apparatus of any one of claims 7 to 15 
wherein the communication system comprises a 
CDMA-cellular communication system, wherein the 
network infrastructure comprises a cellular base 
station having a state machine, and wherein said 
active state, said control hold state, and said virtual 
traffic substate in which the mobile station is opera- 
ble comprise portions of the state machine. 

17. A method for operating a mobile station in a 
selected operational state, the mobile station form- 
ing a portion of a communication system and selec- 
tively permitted to communicate packet data 
pursuant to at least one packet service-type with 
network infrastructure of the communication sys- 
tem, a QoS (quality of service) parameter associ- 
ated with each of the at least one packet service- 
type, the QoS parameter defining a communication 
channel access-time delay period within which 
access to the communication channel is to be pro- 
vided to effectuate the packet data communica- 
tions, said method comprising: 

transitioning operation of the mobile station into 
an active state when the packet data it to be 
communicated between the mobile station and 
the network infrastructure, a dedicated traffic 
channel assigned to form the communication 
channel to communicate the packet data ther- 
eon when the mobile station is operated in the 
active state; 
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transitioning operation of the mobile station into 
a control hold state from the active state 
responsive to a first selected period of commu- 
nication inactivity; and 

transitioning operation of the mobile station into s 
a virtual traffic substate from the control hold 
state when the QoS parameter associated with 
the packet data service-type is beyond a 
selected level, the dedicated control channel 
released from assignation to form the commu- 10 
nication channel. 

18. The method of claim 17 comprising the additional 
operation, alternate to said operation of transition- 
ing operation of the mobile station into the substate 75 
virtual traffic substate, of transitioning operation of 
the mobile station to a control-hold power-save sub- 
state within the control hold state when the QoS 
parameter associated with the packet data service- 
type is within the selected level. 20 

19. The method of claim 18 comprising the additional 
operation, subsequent to said operation of transi- 
tioning operation of the mobile station into the vir- 
tual traffic-substate, when the mobile station is to 25 
access the communication channel, of transitioning 
operation of the mobile station back to the control 
hold state, and, thereafter back to the active state. 



least one packet data service by which packet data 
is communicated between the base station and 
mobile station via a communication channel, com- 
prising: 

control means for assigning a dedicated control 
channel and a dedicated traffic channel for 
communication between the mobile station and 
base station; and 

releasing means arranged to release the 
assigned dedicated traffic channel and. 
responsive to the latency requirement of the 
current packet data service, to either maintain 
or release the allocation of the dedicated con- 
trol channel. 

24. A communication system as claimed further com- 
prising timing means for timing the periods of com- 
munication inactivity for said dedicated traffic 
channel, wherein said timing means controls the 
releasing means. 



20. The method of claim 18 comprising the additional 
operation, subsequent to said operation of transi- 
tioning operation of the mobile station into the vir- 
tual traffic substate, when the mobile station is to 
access the communication channel, of transitioning 
operation of the mobile station back to the control 
hold state and, thereafter, back to the active state. 



30 



35 



21 . A method of controlling a packet data service for a 
mobile station operating in a telecommunications 
system, the method comprising the steps of: 40 



operating the data service in a first state having 
a dedicated traffic channel for packet data com- 
munication with the mobile station; 
switching the data service to a second state 
without a dedicated traffic channel; 
detecting the latency requirement for the 
packet data service; and 
in response to said detection either maintaining 
or releasing allocation of a dedicated control 
channel. 



45 



50 



22. A method as claimed in claim 21 wherein the first 
state and the second state each have the dedicated 
control channel allocated thereto. 55 



23. A communication system comprising a base station 
and at least one mobile station, for providing at 
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